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I. GENERAL
Ae Weather Conditionse.
Precipitation Max. Min.

Month Normal Snowfall Tempoe Tempe
January 1.26 1.11 12.5 L7 -12
February 098 1.76 10.3 52 =7
March 1.79 1.28 5.0 73 13
June 71 3.89 = 95 3L
JU.ly 1 ol)-l 3 056 - 100 ’41
August L 462 2.74 - 92 43
September 2.14 2.39 - 89 35
October 1.17 35k T 81 18
November L .07 3493 17.8 60 18
December 2.11 1 075 11.9 6,4 1
Annual
Totals 23463 32.38 8.9 Extremes 100 -12

The winter weather conditions in the Saginaw Valley were similiar

to 1965 with near normal temperatures and below normal precipitation
Alternating freezing and thawing occurred throughout January, February,
and March and snow cover disappeared with no appreciable run-off.
There was no flood threat to the refuge area in the spring of 1966.

Precipitation received was well below normal throughout the summer
months with serious drought conditions prevailing during most of the
growing season. At the end of July total precipitation was 52 per
cent of normal and this was reflected in generally poor yields from
farm cropse

Precipitation was near normal during the remainder of the year. The
First measureable snowfall was received on November 1 when ten inches
fell with near blizzard conditionse. This was followed by a warming
trend and the ground was free of snow within a weeke. The latter part
of November was warm and rainy until winter returned with another
blizzard type snow storm on the 30th.

December conditions were normal for the Saginaw Valley. Periodic

“rain, sleet and snow, and combinations of all three, was received

making travel somewhat uncertain at any time during the monthe. There
is five inches of snow on the ground at the close of the years
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Habitat Conditions.

1l.

2e

Water. Run-off from snow melt was gradual as a result of alter=-
nating freezing and thawing conditions all wintere. There was

no real flood threat during 1966« Water levels in the pools were
nearly ideal for the spring migration and goose nesting season.
Snow melt did cause a rise in Pool 1 elevations to a point where
high winds caused severe wave erosion to Pool 1b nesting islands
and to the low level dike, already in poor shape because of flood
damage in 196he It was necessary to draw down levels in Pool 1b
on April 29 to reduce erosion damage to islands with active goose
nestse

It had been planned to draw Pool la down for habitat improvement
work in 1966, and when flood damage funds became available it was
decided to also drain Pool 1b so that necessary repairs to the
low level dike and nesting islands could be completed. Dewatering
was started on May 5, after most goose nests were hatching, and
both pools were dry by June 2. As soon as the repair work was
completed and the dike and islands were seeded, pumping was com-
menced on July 5 and Pool 1lb was at approved elevations again by
July 28.

Habitat improvement work was completed in Pool la and refilling
started on August 22. Levels were raised in steps until approved
overwinter elevation was reached on October 29,

Pool 2 was flooded all summere. The pump installation performed
well but several leaks in the old dikes made it difficult to
maintain desired levels and cattail again invaded this marshe

In general, water conditions were excellent on refuge impoundments
throughout most of the yeare. Higher levels in the Great Lakes in
1966 were reflected in the Shiawassee River marshes which had
water most of the summer for the first time since 1961.

Food and Covere.

Food and cover was generally unrestricted and readily available
to all wildlife species during the year. Spring migrants fed
exclusively on flooded corn fields where the refuge share of the
crop had been knocked down over the wintere. Natural foods were
utilized more and more as the marshes opened up in April.

There was an abundance of natural foods available in the pools
during the summer and cover conditions were ideale The nesting
goose flock, and the years production of goslings, again fed
primarily on new growth of farm crops in Farm Unit 121 during
most of the summer, and moved into the pool as natural food
matured.
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With the pool draw-down and reflooding, an excellent crop of
smartweed was produced and made available as water levels were
raised progressively. This was heavily utilized by the ducks,
especially mallards and black duckse Feeding flights to
harvested grain fields increased as the harvest progression
increased until the major waterfowl feeding activity occurred
in harvested fields during October and November.

Mallards, black ducks, Canada geese and blue and snow geese
completely utilized winter wheat and barly fields that were
unharvested and later chopped down with the rotary mowere.

Canada geese again fed consistently on sugar beets during October
and Novembere. Winter wheat was also heavily grazed by geese in
the late fall monthse Duck feeding activity was confined mainly
to barley, wheat and corn, but ducks fed heavily on soybeans for
a period during November.

The major portion of the refuge share of the corn crop was again
left standing to be knocked down during the winter to provide
food for spring migrantse.

II. WILDLIFE

Migratory Birdse.

Whistling Swanse. The first migrant Whistling swans were observed
March 13 when a group of 29 were counted. Later in the day 112 birds
were observed on Farm Unit 121b feeding in flooded corne On March 1k,
600 swans were observed in Pool 1lbe. Upon arrival the majority of the
birds used private flooded cropland adjacent to the south boundary
of the refuge. By March 20, after dewatering of this cropland, the
swans used the flooded cropland in Farm Unit 121 and 122, A peak
population of 2500 birds was reached on April 3. A very small seg-
ment of this population were immatures. By April L only 50 swans
remained on the refuge. On April 9, 150 swans moved into the refuge.
This group was made up primarily of immature birdse The same after=-
noon these birds moved on and the population remained at 10 until
about May 1.

The fall migration of swans was noted on November 2, with the arrival
of 32 birds, about half of which were immature. This total increased
abruptly to a peak of 350 on November 9. By the following week only
15 birds were observed, most of these having been trapped and released
on November 9. As these birds gained strength they too began to leave
throughout late Novembere

The majority of the fall activity was confined to loafing in Pool 1
with occasionally small groups or single swans feeding on Farm Units
121 and 122. The total swan use days far 1966 was L40,231.



A swan injured in 1965 and released into Pool 1 is still present on
the refugee In addition, another injured swan was released into
Pool 1 on November 16. This bird is also still with us. Further
information on Whistling Swans is reported in Section V under
Shiawassee Study Project Noe. 2.

Geesee The year started out with a total of 2000 Canada geese using
the refuge. This number remained until the week of January 23 when
the first sub-zero temperatures of the year occurrede The first
migrant geese were noted when a group of fifty birds were observed

on March 2 in the Shiawassee River and Farm Unit 12la. The population
increased rapidly to 6000 by March 5. A peak spring population of
15,000 was reached the last few days of March. The majority of the
migrant birds moved out in mid-April after whieh only the 500 birds
of the resident flock remained on the area. A group of five Blue and
Snow geese were observed on April 20. No other observations of Blue
and Snow geese were made during the spring migration.

Nesting activity was first observed the third week in Marche. Damage
to nesting islands by wind and water reduced available nesting sites
but nesting activity was generally carried out without interuption.
Nesting surveys were conducted during early April. A total of 39
nests were located with a gosling production of 193 in 1966 in com-
parison with 28 nests and a production of 115 young in 1965. On
June 16, 154 goslings were trapped and banded by refuge personnel.

A white plastic leg band with a green strip served to identify the
birds as 1966 goslings. Further nesting and production information
is included in Section V, Shiawassee Study Project No. 1.

The first fall migrant Canada geese appeared around the third week

of September bringing the refuge total to 1100 birds. During the
first week in October the number of birds was 5000. A peak of 18,300
birds was reached October 27 The first Blue geese were observed
October 6 and the first Snow geese on October 7. A peak of 300 Blue
and Snow geese was reached by the end of October. Geese started to
leave the first week of November but there was an average of 9000
through November and nearly L0OOO through Decemberes To date nearly
LOOO Canada geese are still present on the refuge.

The total goose use days for 1966 was 1,408,078, This represents
an inerease of 33 per cent over the 1965 total of 1,055,110 goose
use dayse The majority of this increase took place in the fall.
Fall use in 1966 totaled 807,737 use days while that of 1965 was
608,300 use dayse. This total reflects the new record peak popula-
tion of 18,300 and the extended use of the refuge by large numbers
of birds through December.

Migrant geese utilized chopped spring wheat and barley early in the
falle Utilization of sugar beets and winter wheat also took place.
Following the harvest of soybeans significant use was made of waste
beans by the geesees As usual extensive feeding on corn occurred.
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1966 was the third year of a three year closure to goose hunting on

a large block of land surrounding the refugee. A new record fall peak
of 18,300 Canada geese was recorded. This compares to a peak of 7,500
in 1964, and 12,000 in 1965, the first and second years respectively,
that the area was closed to goose hunting. In 1963 the area was

open to hunting and heavy hunting pressure resulted along the refuge
perimeter. The 1963 fall peak was 3,500, 1967 will see a reopening
of the closed area.

Duckse A few mallards and black ducks were present the entire winter.
The spring migration was under way on March 2 when observations of
mallards and black ducks were recordede Pintails were seen on March 3;
Ring-necked ducks, Baldpates, Redheads, Common Merganser, and Wood
ducks on March 7, Goldeneye on March 9, Lesser Scaup on March 10,
Canvasback and Shoveler on March 13, Green-wingpd teal on March 16,
Blue~winged teal and Bufflehead on March 28. The peak spring popula-
tion of 13,700 was recorded during the week of March 27. The majority
of the migrants had pulled out by April 17 and the refuge summer

breeding population had stabilized at about 500 birds by the first
week in May.

The first broods were seen on May 25. No brood counts were made other
than random observations during the summere. Estimated total production
of ducks was 750.

Duck populations began to increase during the second week of August
with 6000 birds present by the end of August and 7500 by the first
of September.

Indicative of the fall migration were increases in numbers of mallards
and blacks and the first arrival observations of the following species:
Baldpates on September 7, Ruddy ducks on September 21, Redheads and
Pintails on September 30, Lesser Scaup on October L4, Ring-necked duck
on October 6, Shovelers on October 7, Canvasback on October 20, and
Common Goldeneye and Buffleheads on October 28. A steady increase

of birds was observed into October with a peak of 41,420 reached during
the first week of November. Mallards and black ducks comprised the
majority of this peake A rapid decrease in numbers occurred during the
end of November and the first of December. Of note was the increased
numbers of green-winged teal in October and the presence of wood ducks
into November. At the end of the year about 1200 mallards and blacks
remain on the area.

Duck use days for 1966 totaled 3,080,959 representing an increase of
37 per cent over the 1965 total of 2,258,412. Spring use days were
up 75 per cent over the 1965 figures. Summer and fall use increased
30 per cent over the 1965 total. This increase reflects the greater
numbers of ducks using the refuge over an extended period.




Major feeding activities of ducks during the early summer were on
natural foods in the poolse. For management purposes Pool 1 was
drawn down during the summer. As a result of exposure and soil
disturbance, rich stands of wild millet and smartweed appeared.
Reflooded pools produced good areas for feeding ducks and were
heavily utilized during the falle As harvesting operations began
feeding on agricultural crops increased. Barley, wheat and corn
received preference but moderate feeding on soybeans was also
observed following the harvest. Feeding flights to the Shiawassee
Flats State Game Area were quite common until slacking off with

the opening of the hunting season, and increased hunting pressure.
In November feeding flights of mallards and blacks made good use of
harvested fields on the Big Prairie Farm and adjacent private lands
to the southeast of the refugee.

Coots and Gallimules. The sighting of 3 coot on March 13 signaled
their arrival to the refuge. A peak of 300 birds was reached the
week of March 27 and remained until stabilizing at a breeding popula-
tion of about 50 the second week in Maye. Production was believed to
be below normal, a reflection of the smaller breeding population. A
peak of 600 was recorded on October 27. After a three week period
numbers declined rapidly and the last coot observed was recorded on
December 2.

Common Gallinules were first observed on April 17. The summer
population appeared to be down in comparison to previous years
with a corresponding decrease in production. The last observation
of gallinules was recorded in Octobers

Other Water Birds. First arrival observations of the various species
were scattered over a two month period beginning with a Great Elue
Heron on March 26 and followed by Pied-billed Grebes on March 29,
Green Heron on April 29, and Black-crowned Night Heron on May 2.

All common species were present by the end of May. Populations of
the various species were estimated to be about normal. Nesting
colonies of Great Blue Herons and Green Herons were again active

at the usual locationse. American Egrets were summer visitors with

5 being observed in August and early September. The first refuge
observation of a Snowy Egret was recorded during the first week in
MAuguste Last observations of most of the marsh and water birds were
recorded in October. Great Blue Herons were still present into late
December.

Shorebirds, Gulls and Terns. Recorded spring arrival dates were as
follows: Herring Gull and Ring-billed Gull in March, Killdeer on
March 17, Spotted Sandpiper on April 22, Yellow-legs on April 29,

and Black Tern on May L. All common species were present by early
summere. No unusual observations were made. Essentially, all species
had departed by the end of November with the exception of gulls, a
few hundred of which were still present at the end of the periode.

In general, shore bird populations appeared to be about normal.
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Upland Game Birds.

The Ring-necked pheasant population was observed to be about the same
as in 1965. Periodic observations were made throughout the year, most
frequently near the dense willow and brush along the riverside dike
north of Farm Unit 121 and 122. Broods were not uncommonly observed

in the summer. An estimated total of 100 birds were using the refuge
at the end of the period with a sex ratio of 1:5. The pheasant popula=
tion as a whole has been on the decrease in the Saginaw County area

and is presumed to be a result of modern clean and efficient farming
methods.

Mourning doves were common throughout the year. Banding operations
were initiated during late summer and early fall with 4O birds trapped
and banded.

Big Game Animalse.

White-tailed deer were commonly observed throughout the year. On
February 22 a ground census was made and 337 deer were observed using
Farm Units 152, 121a and 121b. Feeding activities were primarily in
corn, wheat, and barley stubble fields in which a clover cover crop
was presente Production figures are unavailable but observations
indicate it was normal with twins and triplets more common than single
fawnse The peak population prior to hunting season was estimated to
be at 500 with a sex ratio of 1:10. At the end of the hunting season
the majority of the deer herd had concentrated in the closed area
(Farm Units 121 and 122). This total was estimated from general
observations at about 300.

During the hunting season an estimated removal of LO per cent of the
deer herd occurrede This represented 150 legal deer taken along
with about 50 illegal deer. It has been observed that an excessive
deer population may result in competition for food with waterfowl.
It appears that the LO per cent reduction will minimize competition
with waterfowl while insuring enough breeding stock to produce a
huntable surplus for the 1967 season.

Fur Animals, Predators, Rodents, and Other Mammals.

Stable muskrat populations were observed through 1966. Dewatering

of Pool 1 in the summer may have been responsible for a decrease in
muskrat activity in this area, however a corresponding increase in
muskrat activity was noted in Pool 2. Many dens were observed in

the dikes but damage was at a minimum. The current population is
estimated at 2000 animalse. Trapping operations currently underway
will alleviate potential dike damage while insuring a breeding

stock to maintain the population at a desirable level. Muskrat
activity has and should continue to provide a valuable service in
breaking up dense stands of cattail creating better waterfowl habitate.
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The beaver population, estimated at 50 animals, remained active as
indicated by tree felling and lodge construction. At the present
time such activity has been considered beneficial in that undesirable
cottonwood trees and willows are being removed from the dikes and
ditch banks near their houses. Occasional mis-felling of trees
results in slight inconveniences when vehicle traffic along the

dikes has been blockede A controlled harvest of beaver may become
necessary if beaver populations and related activities become
destructive.

Mink and weasel populations remained low. No observations of either
species were made during the year.

Raccoons were approximately equal in number to last year. No data
concerning raccoon predation on waterfowl nesting is available but
banding operations were hindered by frequent visits of raccoons to
trap sites. Six raccoons were taken during a period of two weeks
after which banding operations continmued without interference from
these animalse.

Three active red fox dens were observed along the center dike near

a ditch, on Farm Unit 121, near the goose pene Frequent observations
of these animals were made throughout the year. Fox were seen attempt=-
ing to take individuals in flocks of feeding geese and ducks. It is
believed they met with little success, however a fox was noted chew-
ing on a goose carcass. Concerning several swans which had died and
the carcasses found partially eaten, it was presumed to be the work

of foxes. In general the role of fox on the refuge appears to be in
removal of sick and injured birds from refuge waterfowl populations.

Infrequent observations of striped skunks were made this period.

Periodic observations of woodchuck and fox squirrels were made
during the year. Cottontail rabbit signs was noted on the north-
east corner of the refuge but few sight observations were recorded.
Population data for the above species are unavailable.

Hawks, Eagles, Owls, and Crows.

Marsh hawks, red-tailed hawks, sparrow hawks, Cooper's hawks and
turkey vultures were seen frequently throughout the year. American
rough-legged hawks are winter residents.

An osprey was observed in early May along the Ferguson Bayou. The
first Bald eagle was noted on March 30. During July four Bald eagles,
two adult and two immature, were commonly observed perched in a dead
Elm at the east end of Pool 1b and on the nesting islands probably
feeding on dead fishe. The last observation of a Bald eagle was made
in October.



T e e St e e — S e e it

Great horned owls, short-eared owls, and screech owls were seen during
the year. A female snowy owl was observed on November 1 and was still
present at the end of the yeare The bird allowed a pickup truck to
get within 15 feet before flushing.

Crows were observed commonly from February 11 through late December.
An estimate of 300 birds used the area during the period. The winter
resident population is approximately 50.

Fo Other Birds.
No unusual observations this periode.

Ge Fishe

An overabundance of carp in ditches and pools provide some problems

to refuge operationse Carp limited the success of banding operations
through disturbance of the trap sites in their efforts to eat the bait.
Carp also “ate out" holes around the traps where corn had been placed.
When the fish concentrated in a baited area actual slumping of earth
near the site was observed. On one float trap carp were observed out
of water and on the trap in their efforts to feeds Northern pike were
observed during the Pool 1 draw down. Crappies were also present.

He Regtiles.

Fox and garter snakes were the most common snakes on the refuge. Map
turtles and painted turtles were frequently observed. Snapping turtles
were present,

I. Amphibians.

Leopard and pickerel frogs were commone. The bullfrog population was
about normal.

Je Diseases

No major die offs due to disease were recorded during the year, however
the following observations were made:

Waterfowle. During the spring migration two Whistling swans were
examined and lead poisoning was indicated (see Section V, Shiawassee
Study Project No. 2). On January 11 a Canada goose was found dead

on the north side of the Riverside dike near the Hayden. A necropsy
showed no internal or external damage. Gizzard worms were noted and
large amounts of body fat observedes Cause of death was unknown.

Another Canada goose was found on October 3. The bird was in a weakened
condition and died after several days. No post mortem examination was
mades On December 9 a dead female mallard was observed in Pool 1lbe.

The bird could not be retrieved since it was lying on thin ice.

*



A.

10

Mammalse Several muskrats trapped during the 1965-1966 season cone-
tained small white ™maggot" like organisms in the chest cavity.
These animals were taken in the southwest corner of Pool 1b which
had not been trapped the previous season. An over population may
have resulted in this condition. The pelts did not appear to be
adversely affectede In late December three more muskrats with a
similar condition were takens One of these animals will be taken
to the University of Michigan for necropsye.

III. REFUGE DEVELOPMENT AND MAINTENANCE

Physical Developmente

1. Dikes and Ditches.

The spoil material from ditch clean=out in Farm Unit 12la was
levelled down and seeded to grass for future erosion control.

Ditch clean-out and installation of tube with slide gate was
completed in Farm Unit 115 to improve tile drainage and facilitate
pumping operations.

A non-functional tube was removed from the Riverside dike along
the north side of Farm Unit 12la to speed up flows and improve
pumping operationse.

The old control tube in the east dike of Pool 2 was removed.
This stopped a leak situation that had caused a continual dike
washout probleme

The old bridges across the County Drain at entrance to Secondary
Headquarters and to Farm Unit 153 were replaced by culvertse.

Flood damage repairs were completed to the Pool 1 dike systeme

This included a complete raising and rebuilding of this low-=level
dike, and spot repairs to the Pool la outside dike. All trees
were removed from the Center Dike north of the Goose Pen and dike
repairs and sloping completede All repaired sections of dikes
were levelled and sloped, seeded to grass, and dike tops gravelled.

2¢ Roads and Trailse

All interior refuge roads were gravelled and then graded periodically
during the year as requirede New gates were constructed and ine
stalled at access pointse All grass strips along road-ways were
mowed during summer monthse

Road-ways on dike tops were gravelled to provide all weather travel
routes for waterfowl census activity.
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Fencing and Posting.

The entire refuge boundary was checked and reposted where needed
prior to the hunting seasone. This year, for the first time,
buoys to mark refuge boundary were set out in the Shiawassee and
Cass Riverse Prior to the deer hunting season, public hunting
areas were posted and signs were removed immediately following
the close of the season. One mile of new boundary fence was
installed along the south and east sides of Tracts 172 and 173.
The entire fenced boundary was checked and fence repairs come
pleted where needed.

Pool 1 Habitat Improvement.

Drawdown of Pool 1 was initiated on May 5, as soon as it became
apparent that the peak of goose hatch had occurred. Both Pools
la and 1lb were dry by June 2 except for borrow pits and the
lowest areas. Water was removed entirely by gravity through
the pump structure and control.

As soon as the bottom of Pool 1lb was dry enough to permit use

of equipment, island rebuilding was started. All islands in

the pool were rebuilt to repair flood damage and then seeded to
grasse Forty-eight nesting islands, averaging six feet high with
15 foot top diameter and 3 to 1 side slope were re-constructed
using the TD-1l} and TD-18 bulldozerss Total costs were $351.51
which included tractor operational costs, labor, equipment moving
costs, seed, and mulching costs, or $7.33 per nesting island.

Pool 1b was drained only so flood damage repairs to islands and

to the low lewl dike could be completed, so the pool was reflooded
immediately upon completion of this jobe Pumping was started on
July 5 and the pool was back to the approved summer elevation on
July 28.

Pool la dried up sufficient to permit equipment operation by the
middle of July. Primary objectives in habitat improvement work
in this pool were limited to cattail control, removal of willows,
and repairs to nesting islands and the inside slope of the Center
dikee

Selected areas of the pool were disced to knock cattails down,

and to scarify the soils to stimulate smartweed growthe The smart-
weed showed excellent response and an excellent seed crop was
produced.

A1l islands were reconstructed, using the two bulldozerse. The
large expanse of higher area of the pool that was overgrown with
willows was the next objective. All willows were dozed into
piles and covered with earth to create new nesting islands while



opening up the pool area. This method of willow control was
used in Pool 1lb in 1964 with excellent results. All islands,
and the dike slope were then seeded to grass, and reflooding
was started on August 22.

Levels were raised by pumping progressively throughout the fall
months until approved overwinter elevation was reached on
October 29.

Production of waterfowl foods in Pool 1 far exceeded anything we
had planned for. Smartweed volunteered all over the pool and
seed production was unbelievable. Wild millet also came in
densely along pool margins and at higher elevations to provide
another bumper crop of seed to add to the vast abundance of
food available to waterfowl this fall.

Prior to reflooding, a new cannon net trapping site was prepared
in Pool lae. This was readily accepted by the birds and several
catches of ducks and geese were made at this site during the
fall banding operation.

5e Miscellaneous Jobse.

Regular and routine repair and maintenance of all vehicles,
heavy equipment, pumps and buildings.

Construction activities included a shelter for the Pool 1 pump;
an outhouse for Secondary Headquarters and new doors for the
garage located at Secondary Headquarterse.

Beautification activities were confined to the headquarters area
and consisted of placing additional crushed rock mix in the
headquarters courtyard and residence driveway. Road ditches

on the south and west side of the headquarters were filled in,
levelled off and seeded to grass,.

The Pool 1b net trap site was re-graded and gravelled and a
new net trapping site was constructed for Pool la.

The old goose pen fence was removed.

Bs Plantings.
l. Aquatic and Marsh Plantse.

Nonee.

2 Trees and Shrubs.

Nonee
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Upland Herbaceous Plantse

About 25 acres in Tracts 121, 123, 124, 127, 1L9, and 205 were
seeded to bromegrass, ryegrass, fescue mixture, primarily for
erosion control on dikes, nesting islands, retired croplands,
and grass strips bordering farm fields.

Cultivated Crops.

Agricultural crops were planted on 2,846 acres of refuge lands,
with all farming operations completed under cooperative farming
agreements by local cooperatorses Refuge crops and yield data
are summarized on NR-8 and following tables. Seven crops were
produced in 1966 and included wheat, barley, cats, field corn,
white beans, soybeans, and sugar beets. Yields were generally
lower than normal, but about equal to 1965, as a result of
drought conditions through much of the growing season. The
average income per acre for refuge lands was $74.16 as compared
to $70.20 per acre in 1965 and $91.38 per acre in 196lL.

A total of 36 acres of wheat, L7 acres of barley and 128 acres

of corn was left in the field for wildlife use. The wheat and
barley was chopped using a rotary mower in August and early
September and was completely consumed by waterfowl. The 128
acres of corn has been left standing in strips and will be
knocked down during the coming winter so as to be available

to migrant waterfowl in the springe Forty-one acres of refuge
share corn was harvested by cooperators, dried and put in storage
for refuge use, and for transfer to Seney and Cttawa Refuges.

Cover crops planted in 1966 included ryegrass in corn, clover
and alfalfa with wheat and barley and rye-winter wheat on bean
ground on a total of 834 acres. These practices provide erosion
control and grazing acres for geese in addition to the primary
green manure functione

As a test, in 1966 it was decided to permit fall plowing of 536
acres refuge lands if the cooperator would seed the plowing to

an oats cover crope In theory this would work both ways as the
farmer could fall plow the land and we would have a benefit of

a cover crope As a result of drought conditions, the ocats did

not germinate until late in November so we were left holding the
bag. However, this offers some promise to improve our land
management if some additional controls and conditions are required,
and it is planned to continue the trial at least one more year.

Land capability plans have been almost completed for the entire
refuge acreage by the local Soil Conservation District and it is
planned to complete the new land use plan in 1967.



SHIAWASSEE REFUGE

REFUGE CROPS - 1966

CROP % OF TUTAL ACREAGE
Wheat 122 L.28
Barley 376 13.21
Oats 8L 2,95
Field Corn 705 2L.76
White Beans 786 27.61
Soybeans 52l 18.41
Sugar Beets 250 8.78

TOTALS: 2,8L7 100,00
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CROP YIELDS - 1966
WHITE BLANS
Cooperator Acres CWT/icre &/CWT $/Acre
I. Almy 78 11.3 S5el6 61,84
Bowden Bros,’ 8L 104 6.13 63.65
D. Boese | 11y Teli 575 L2.h3
M. Boese 11k 12.6 5.51 69.42
G. Bremer 66 12.0 5.69 68.141
| R. Bremer 56 846 Gk Lhe79
L Jo Bruns Jr. 20 10.5 5.80 61.16
J. Bruns Sr, 12 7.5 5.33 39.78
Jeo Gempel 13 11,9 6.19 7337
C. Gosen 103 12.4 5.57 70,24
H. Gosen 24 13.8 5.25 69.31
M. Hart 28 8.6 5.77 49455
4. Peaphon 30 9.2 5.3k L9.13
A, Schluckebier 20 15.5 5.50 85,29
W. Wasmiller 2l .k 5.77 83.20
TOTALS s 786 Ave, 11,1 5462 62,10
OATS

Cooperator Acres Bushel/Acre  &/Bushel §/hcre
I. Almy 23 80.9 65 52,60
J« Bruns Sr, 11 31.9 NN 20,42

H. Faucett 20 b2 .6l 28,29

TOTALS: 84 Ave, 52.3 RN 33.77




CROP YIELDS - 1966

SOYBELNS

Cooperator Acres Bushel/Acre  &/Bushel &facre
I, Almy 27 15.1 246l 39.76
D, Boese 15 .5 2.68 38.86
Bowden Bros, 60 2La7 2,87 71.03
Je Bruns Jr. 22 9ely 2.68 25.31
H. Fawcett 50 2145 2,68 73.80
J,. Gempel 1L 33.4 2.68 89.43
C. Gosen 37 37.3 2,72 101,54
D. Gross 15 23.0 2.66 61,18
Me Hart Lé 31.3 2,68 83.85
W. Oldenburg 12 17.% 2.68 k7.97
A. reaphon Lo 37.8 2,72 102,91
W. Wasmiller 36 21.0 2,66 55.82

TOT.LS: 52 hAve, 2.l 2470 65.96

BARLEY

Cooperator Acres Bushel/fcre  {/Bushel 5/Acre
I. Almy 25 78.9 1,08 85.21
M. Boese 106 g 1.08 83.27
D. Boese 22 65 1,08+ 70420%
Bowden Bros. L0 76.9 diallil 85.36
G. Bremer 28 72,5 1,08 78430
R. Bremer 33 3L.0 1,08 36,72
J. Bruns Sr, 11 LL.6 1.13 50,40
H. Gosen 10 59.4 1.08 6415
C. Gosen 76 70,2 1e23 79.33
A. Peaphon 1L 653 1,08 70,203

TOTALS : 375 Ave. 6U,2 1.10 70434

* *BEstimated yields and values - left in field for wildlife
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CROP YIELLS - 1966 i
- |
Cooperator Acres Bushel/icre $/Bushel §/hcre |
L. Almy < 4249 1.19 51.05
| D, Boese 70 80.9 1.22 98,70
| M. Boese 5 81.0 1,20 9720
Bowden Bros, 17 52,2 97 L2.68
G. Bremer 23 L3.3 1.20 51.95
l R, Bremer 53 87.6 1,20 105.12
; Jo Bruns Sr, 22 18.1 1.05 19,00
H. Fawcett 13 3
J. Gempel 20 67.5 1.12 75.60
C. Gosen 62 82,8 1,20 99.36
M. Hart L1 50.6 1,20 60.72
E. Jakones 50 75.0 1,20 90,00
A. Peaphon 92 82,0 1.20 98,40
A. Schluckebier 36 93.2 1.29 120,23
TOTALS : 705 hve, 6549 1.17 77,69
# Not harvested ‘
WHEAT
Cooperator Acres Bushel/Acre ¢/Bushel §/icre
D. Boese 26 S0 1.70% 85,003
R. Bremer 20 69 .74 120.06
H. Gosen 1 L8 1.70 81,60
A. Peaphon 52 69 1.74 120,06
k. Schluckebier 10 o 1,70+ 85,00%
TOTALS : 122 Ave., 6L.2 1,72 98.3)

# Estimated yields and values - left in field for wildlife

»




CROP YIELDS -~ 1966

Cooperator Acres
I, Almy 97
R. Bremer 35
H. Gosen 23
A. Peaphon 57
A, Schluckebier 38
TOTALS: 250
I. Almy 13

SUGAR BEETS

Tons/icre j/sl?oxf aymer;;o Acre

21.L D3l 11h.27

1h.3 5.04 72.07

19.1 1.37 140,77

16,4 5.60 50,20

22.8 6.15 140,22
Ave. 18,8 5.90 110.91
Ma: 1.0TH CLOVER

21,0l Tons
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Three meetings were held with all farming cooperators during
the year to discuss farming operations, crop yields, etce.

Collections and Receiptse.

le Animal Specimense

None.

2. Refuge Herbarium.

Several new plant specimens were cocllected and worn specimens
replaced in the refuge herbarium by Wildlife Aid Bellinger.

Control of Vegetation.

Weed control on agricultural lands was completed by the cooperators
at their expense as a condition of the cooperative farming agreement.

Approximately 10 pounds of 2,4,5«T and 32 pounds of 2,4~D were sprayed
at various locations on the refuge for control of undesireable weeds
and brush, primarily on fence lines, dikes, and ditch bankse. 2,4,5-T
is very effective on willow species and produced a kill of about 85%
of plants with no regrowth when control is effected in May and early
June. Late treatment is less effective. 2,4=D was used to control
Canada thistle, milkweed, mustard, ragweed and other broad-leafed
plants and resulted in an estimated 904 kill with little regrowth.

Planned Burning. None.

Fires. None

IV. RESOURCE MANAGEMENT

Grazing. Nonee.
Ha.ying °

Thirteen acres of mammoth clover, originally seeded as cover crop
in Farm Unit 143 in 1964 was hayed. The unit produced 21.0L tons
of hay with receipt to refuge of $105.20.

Fur Harvest.

A ground count of muskrat houses was made on November 12, 196 in
order to ascertain the present population on the refuge so that annual
fur removal recommendations could be made. The population was esti-
mated at between 2000 and 2500 individuals. It was believed that 75%
of the population should be harvested and thus the approved quota was
set at 1875 animals, allowing for revision if necessary.

1
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In Michigan, the season for muskrat and mink extended from November
25 through Jamiary 3l. For raccoon the season was from November 25
through December 31,

For muskrat the share was on a 60-40% basis, with 60% to go to the
trapper. Mink were to be shared on a 50-50% basise Of all other
species trapped, 1004 would go to the trappere.

The 1965~66 harvest was accomplished under one permit for the entire

areas A total of 713 muskrats and 1 oppossum were taken. All of the
muskrat furs were sold to a local buyer at the highest bide The 713

pelts brought a record high price of $1,650.,00. This represented an

average of $2.31 per pelte The refuge share (LO%) was $660.00. The

selling of furs locally definitely increased receipts and reduced the
cost of handlinge.

Relatively mild weather during December 1965 hampered trappers and
reduced size of the harvest noticeablye.

Of 250 muskrats aged, the age ratio was 5:1, immatures to adults.

The ground count of muskrat houses was conducted again in 1966 on
November 14 to determine population trendse A total of 250 houses
was counted in pools and in the river marshes with population of
muskrats estimated at 2,500,

Two trapping permits have been issued for the 1966-67 trapping season
which will end on January 31, 1967. Again this year, mild weather
during December hampered trappers as ice in the units was not strong
enough to permit full trapping activity. Only 205 muskrats have been
taken by permittee trappers through the end of December.

Timber Removal. None.

Commercial Fishing. None.

The following is a tabulation of refuge cash receipts for
calendar year 1966 from various economic uses permitted.

Source of Receipts Total Received
Sale of surplus farm crops:
White beans $11,598.3L
Soybeans 8,2L6428
Sugar beets 15,001 .41
Fur Harvest Receipts 660.00
Miscellaneous Receipts 155.20

Total Receipts: 35,661.23

15



V. FIELD INVESTIGATION OR APPLIED RESEARCH

A. Shiawassee Study Project No. l.

This project, one of two approved wildlife management studies initiated
at this station was conducted in the third year of its proposed five
Year spane. Principal objectives of this study include life history,
nesting phenology and success of the refuge Canada goose flocke Also
included in the objectives are correlation of population trends with
changes in nesting habitat, determination of mortality, and migration
behavior.

With three years of the proposed five year study completed, results
are not conclusive. A summary of data collected and observational
generalizations will be made.

A word concerning the background of the study project should be men-
tionede The original Canada goose flock consisted of approximately

435 semi-domestic birdse. These birds were obtained from the Michigan
Department of Conservation, about 100 geese per year, and released at
three years of age. An estimated 60 pairs were nesting on the project

in 1962 and 50 pairs in 1963, producing 225 and 175 goslings respectivelye.
The study of the natural dewvelopment and behavior of this flock may
determine the justification for the establishment of flocks of semi=-
domestic Canada geese in other areas.

l. Methods and Procedures.

Determination of spring arrival dates and general observations of
territorial behavior were completed in March and the first three
weeks of April, 1966. During the last week of April, a nesting
survey was conducted. Data recorded included, number of nests,
clutch sizes, relation of nests to vegetational and topographic
features, development of nests, and nesting behavior. A re-survey
was completed the first week of June, following observation of the
first successfully hatched broode Data were recorded as to success
of hatching and possible mortality factorse.

An attempt was made to trap and band goslings to determine future
age classes, migration routes, and effects of hunting mortality.
A1l goslings trapped by the use of small drive traps were sexed
and banded with a standard Fish and Wildlife Service band. In
addition, a white base vinyl plastic leg band with a green stripe,
designating a 1966 raised gosling, was attached to the right leg
if female and to the left leg if male.

Other general observations of chronic mortality and possible causes,
relationships with other waterfowl, and feeding habits were made
during the study period.
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Results and General Conclusions.

The first group of L9 Canada geese arrived at Shiawassee Refuge

on March 2, 1966, By March 1L, 1966 the population had increased
to approximately 14,000 birds and peaked at 20,000 by the end of
March. As in past years, the resident flock immediately separ-
ated itself from the migrating birds both in feeding and loafing
areas. On March 5, several pairs were observed loafing on islands
in Pools 1 and 2. Of 10 Canada geese observed in the goose pen on
March 10, eight were identified by red and white leg bands as hav-
ing been raised in 1965.

The first observed nesting activity was in the third week of March
in a nesting tub in the goose pen. The start of nesting appeared
to be spread out over a three to four week period by the various
pairs.

A total of 39 nests were located during the surveys in comparison
to 28 in 1965. Maps 1, 2, and 3 show the location of the nestse.

A total of 224 eggs were found with an average clutch size of 5.7
Preferred sites were about the same as in past years with artifi-
cial nesting islands providing 30 or 77% of nest sites while nest~-
ing tubs accounted for 3 or 8% and muskrat houses supported 5 or
12¢. One nest was located on a dike.

High pool elevations, strong winds, and previous damage to islands
in the flood of 1965 reduced the number of available sites. The
increased use of muskrat houses and nesting tubs may have been
the result of these above factors.

A variety of nesting cover was utilized including cattail (Typha
Spps), smartweed (Polygonum sppe), reed canary grass (Phalaris
spps.), willow (Salix spp.), and several other marsh and aquatic
plantse In all cases dead vegetation of the dominant cover type
provided the needed nesting material.

Nest sites were randomly located throughout the pools. Most nest-
ing islands which had remained in relatively good condition were
utilized. The degree of defense of the nest was about the same as
in past years with increased defense activity as incubation
progressed.

The first successfully hatched brood was sighted on May 2, 1966.
The re-survey of nests was conducted during the first week of June.
At this time, both Pool la and 1b had been drawn down to start
habitat improvement worke. It was difficult to obtain accurate
figures on the hatching success since it appeared that predators
had moved into the area and destroyed any eggs remaininge. Only
five unhatched eggs were found and they were located in two nesting
tubse The remainder of nests appeared to have hatched either
partially or totally.



Map No. 1 - Canada Goose Nesting - 1955
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Map No. 2 - Canada Goose Nesting ~ 1955
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Map No. 3 - Canada Goose Nesting - 1955
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An indication of hatching success was obtained from a brood
count. On June 16, an actual count of 193 goslings was made.
This would indicate that at least 86% of the eggs hatched
successfully.

On June 16, two small drive traps constructed in Farm Units 12la
and 121b were used by refuge personnel to trap 159 goslings
including 75 females and 79 males. Five goslings died in the
traps due to the large number of birds and the high temperature
on that daye. Prior to trapping, the goslings fed primarily on
fields in Farm Units 121 and 122, Feeding occurred on young
stems of barley, white beans, soybeans, and field corn.

There were no known losses due to disease during the year.

Summary and General Conclusions of Study Project No. l.

The following is a summary of information gathered over three
of the five years of this study project.

During the spring migration Canada geese have appeared on the
refuge during the first week in March. Peak numbers have been
on the increase over the past years with the peak occurring dur-
ing the last week in Marche. It has been noted that resident
birds have separated themselves from the migrant flock in both
feeding and loafing areas soon after arrival,.

Territorial defense by nesting pairs has been noted soon after
arrivale. Nesting activity has first been observed in late March
and the first week in April. During this period nesting surveys
have been initiated.

Nesting site preferences, preferred nest construction materials,
average clutch size, and degree of defense of nest were some of

the information sought in these first nesting surveys. Artificial

nesting islands provided the majority of nesting sites. The
following table summarizes this data.

Nest Sites of Canada Geese

Nesting Muskrat Ditches, Nesting
Islands Houses Dikes Tubs
Number of Nests 80 8 10 L

Percentage 78% 8% 10% L%

18
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The selection of nesting sites indicate a preference on the part

of Canada geese for an elevated site, close to water and permitting
a generally good view of the surrounding area. A variety of nest=
ing cover has been utilized with little preference recognized.

Some species utilized include: smartweed (Polygonum spp.), reed
canary grass (Phalaris spp), cattail (Ezgha Sppe.), brome grass
(Bromus spps),,thistle (Cirsium spp.), and willow (Salix Sppe).

In all cases, dead vegetation of the dominant cover type provided
the materials for nest construction,

Information concerning average clutch sizes is shown in the follow-
ing table.

Average Clutch Size of Canada Geese

No. of Nests No. of Eggs Eggs/Nest

1964 35 188 St
1965 28 139 540
1966 39 22 547
Total 102 551 5l

Degree of defense of the nest was observed during nesting surveys.
It has been noted that the degree of defense of the nest varies
directly with the progression of incubatione

The first successfully hatched broods have been observed from early
to mid-May. Re-surveys of the nests have been conducted to deter-

mine the success of the year'!s nesting effort. The following table
summarizes production to date.

Hatching Success of Canada Geese

No. of Eggs Percentage

No. of Eggs Hatched Hatched
196k 188 150 79.8%
1965 139 115 82.7%
1966 22l 193 * 86.2%
Total 551 431 78.+2%

# Based on total gosling count on June 16.
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Sterility or death of an advanced embryo have been the primary
causes for unhatched eggse A few instances of predation were
noted, but these were of little overall importance.

Broods have generally fed in the agricultural crops in Farm Units
121 and 122, Young stems of barley, white beans, and invertebrate
life have served as the preferred foods. Trapping and banding of
goslings has been conducted at this timee The results of these
efforts are shown in the following table.

Banding of Goslings ~ Shiawassee Study Project No. 1

Male Female
196L L1 35
1965 Lo 30
1966 75 79
Total 156 I

Few returns of banded birds have resulted to date. This facet

of the project will be discussed at the termination of the study
with the hope that additional information may give more reliable
conclusionse. Several observations of color bands reported indicate
the nesting flock apparently winter in southern Illinoise.

No known losses to disease have been observed during the study to
dates A study to determine the presence of Plasmodium infection
in the Seney flock and related flocks, namely Shiawassee, was
initiated in 1965 by the Patuxent Wildlife Research Center. To
date no results have been received.

The study project will be continued for two more years and a full
report will be prepared at the termination of the study.

Shiawassee Study Project No. 2.

The study of the ecology of the Whistling Swan on the Shiawassee
Refuge is now in its fourth year. The main objectives of this study
are to: determine habitat preferences, migratory patterns, morpho-
logical characteristics of species, sex, and age classes, and origin
and extent of all mortality; provide improved methods for trapping
and marking swans; and correlate current and future land management
practices with annual population numbers.



1.

2e

Population Datae.

The first migrant Whistling swan (Olor columbianus) arrived on
the refuge on March 13, 1966. By March 1L, 600 were present
and the population reached a peak of 2100 on April L. Within
the next few days the majority of the swans had left the refuge.
On April 9 about 150 birds moved into the refuge, including a
large proportion of immature birds. These birds were observed
leaving the refuge the same day and not returning.

Populations were again low in comparison to averages over the
last five years. Throughout the period of observation, very
few distinguishable family groups were observed. Of the first
group that arrived, all were adultse

Although whistling swans commonly pass through the Saginaw Valley
area during the fall migration, they have not in past years
stopped on the Shiawassee Refuge at this time. On November 2,

thirty two whistling swans (15 adult and 17 immature) were sighted

on the refuge by refuge personnel. On November 5, thirty five
swans were observede This was an indication of what was to come
for on November 8 and 9, 300 and 350 swans respectively were
observed using the refuge areae Bresking the flock intc family
groups showed about one half to be immature birdse. The majority
of the swans had gone by November 13, but a few remained as late
as December 10. Two presumably injured birds are still present.

Determination of Movementse

In an attempt to capture whistling swans, two cage traps were
constructed in Farm Unit 121b of the same design used in previous
yearses Two standard cannon net traps were set up and baited with
corn in Pool 1 and Farm Unit 12la. Fourteen whistling swans were
trapped and banded in the spring of 1966, four being trapped in
the cage trap and 10 in the cannon net trapse.

During the fall migration, 37 whistling swans were trapped and
banded. On November 7, Refuge Manager Frye, using the cannon net
trap, captured and banded three swans. On November 9, 3L swans
were captured by means of the cannon net trap.

Following the above captures, each swan was banded on the left
leg with a standard Fish and Wildlife Service metal band and a
two inch yellow vinylite plastic band was attached to the right
leges A few drops of acetone was used to seal the plastic band.
An additional yellow vinylite plastic neck band was placed on
each bird.

21
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Dyeing of the breast and neck was completed by placing the swan
in a burlap bag with only the parts to be dyed exposeds A
solution of snythetic Dupont Rhodamine B Extra red dye was
applied with a paint brush. .Each bird remained in the bag for
approximately one hour and allowed to drye Birds were subse=-
quently released into Pool 1.

After banding and dyeing of the swans was completed, the Regional
Office was informede. They contacted Bureau, State, Canadian
biologists, and other field observers and requested observation
notes. The following table summarizes the observation reports of
marked birds received to datee.

It is believed that marking of the birds in the fall should produce
the best chances for observation since the birds will retain the
color on both the wintering and breeding grounds before they molt.
Spring dyeing of birds will yield observations only on the way to
and on the breeding groundse Fall capture of swans will be en-
couraged and if birds continue to use the refuge in the fall the
outlook appears promisinge

Sight Location of Whistling Swans Marked at Shiawassee Refuge

Observation Noe. Dates Observed Location

1 April 20, 1966 Bordman River, Traverse City,
Michigan
2 April 2L, 1966 Sherburne NWR, Minnesota

3 April 25, 1966 Wexford County, Michigan

L December 13 & 1, 1966 Ottawa NWR, Oak Harbor
Michigan

3+ Behavior

Upon arrival to the refuge in the spring, a preference of feeding
was established in flooded sugar beet fields and field corn fields
on private land adjacent to the south boundary. Dewatering of

this private land took place shortly after and feeding occurred

in flooded fields, primarily corn, in Farm Units 121a, 121b, and
122. Some movements to and from the Shiawassee River State Game
Area were notedes Loafing and resting occurred in flooded fields
that had been fall plowede Corn comprised the staple of the diet
with rye grass making up the balancee. The swans did not use areas
in which Canada geese and ducks were presente There appeared to be
very little tolerance between the different species groups. Court~
ship display was commonly observed during feeding periodse.



Fall use of the refuge by swans consisted for the most part of
loafing and resting in the north portion of Pool la, occasionally

in Pool 1lbe Individuals or pairs were observed feeding in grain
stubble and corn fields where geese and ducks were feeding but
their activity was generally on the periphery of the goose and
duck groupse. Some feeding in soybean and sugar beets was noted.
Feeding of swans in the agricultural crop fields during their 1%
week stay in the fall was limitede The majority of all swan
activity in the fall was centered in Pool 1.

Additional Information.

a. Morphological Characteristics and Observations.

Measurements were made concerning morphological characteristics
of captured swans as outlined in the Shiawassee Study Project
Noe 2 These data are summarized in the following tabulatione.
It should be noted that the measurement of the median width

of the 1lst primary was changed to maximum width of the 1lst
primary to assure future consistency in the data. Wing length
must be measured from the wrist to the tip of the winge.

be Disease and Mortality Investigationse.

Six swans were found dead on the refuge during the spring
migrations Two of these birds were trappred and died during
handling. The condition of the other birds indicated lead
poisoning and such may have been the cause of the emaciated
condition noted in these birdse Overall, fewer sick birds
was observed this spring than in previous yearse.

During the fall migration few sick birds were observede One
bird died as a result of being trampled by the other captured
birdse Several of the captured birds were observed in a weaken-
ed condition following their releasee Whether this was a result
of handling or the birds were sick upon arrival is not known.
Some of these birds were subsequently found dead. In some
instances disposal of the carcasses by carnivores was apparente
Whether the birds had died or had been killed by carnivores is
not known. In total, four birds of those trapped in the fall
were loste

On November 16, an adult female swan, presumed injured by
gunshot, was brought to refuge headquarters. The wing was
injured and the bird could not fly. It was banded and released
into Pool 1 and has not left to datee

5S¢ Summary and General Conclusions of Study Project No. 2.

With four years of the proposed five year study of whistling swans
completed, certain generalizations concerning the objectives of the
study may be made at this time.




1966

= WHISTLING SWAN =

MORPHOLOGICAL CHARACTERISTICS AND OBSERVATIONS

Bird Noa 66=1 66=2 663 66-L 66=5 66=6 66T 668 66=9
Band Number 509=2052)y 50920525 509=20526 - 509=20527 509=20528 509=20529 509=20530 509=20531
Date 3/28/66 L/1/66 L/L/66 Emaceated b/li/66 L/h/66 L/L/66 b/L/66 L/16/66
Total Weight (lbs. = 0z.) 11-11 10=-12 8=12 T=3 1)jml2 98 11«3 1)y=9 12«0
Age # Immature Immature Sub=~Adult Immature Adult Adult Immature Adult Adult
Sex Female Female Female _Female Male Female Female Male Female
Bursa of Fabricus Present Present Absent Present Absent Absent Present Absent Absent
lo Depth (mm) 10 13 = 10 = = 13 = -
Oviduct Ctosed Closed Open Closed - Open Closed = Open
Penis

1, Diameter (mm) - - - - Measurement - - Measurement -

2o Length (mm) o - -~ = Not - - Not -

3¢ Small & Corkscrew = - es v Completed - - Completed =

).le Sheathed - - - - - » ) ' -

5. Color (pink) - - e - = = o= - =

6o Appearance (Wrinkled) - - - - - - - - @
Sphincter Muscle

1, Diameter (mm) 31,2 19.9 18,0 18,1 12,1 16,8 1243 1Le9 12,0
2, Shape Convex Convex Convex Convex Convex Convex Convex Convex Convex
3¢ Color (flesh pink) Yes Yes Yes Yes Yes Yes Yes Yes Yes
Wing & Primary Feathers

1, Wing length (cm) - - e - - - - - o=

2o Length lst primary ¢ (cm) 2744 29,0 2842 27,0 32,2 34,0 2607 35,0 30,5
30 Maxo width 1lst primary (mm) eser 3705 3866 L3ah 3Le9 53.6 42,0 373 Llie5 3501
ho Wear 1lst primary ¢ Pointed Pointed Pointed Pointed Obtuse Obtuse Pointed Obtuse Obtuse
Spur Wing

1o, Feathered or bare Feathered Feathered Feathered Feathered Feathered Featpered Feathered Feathered Feathered
Knobby or smooth Knobby Smooth Knobby Knobby Knobby Knobby Knobby Knobby Knobby
Breast & Belly Feathers '

I, Average width (mm) 25,4 27.9 23.6 19.8 42,2 32,4 294 275 27,0




Bird No. 66-1 66m2 66-3 661 66w5 66=6 66=7 66=8 66~9
Tail Feathers
la No. Rectrices - - - " - - - - - -
2o Notched Rectrices Notched Notched Notched Notched Unnotched Unnotched Notched Unnotched Unnotched
3« Length longest rectrice (cm) 162 1408 =2 16,0 21,0 28,5 17.0 20,0 19,5
o Median width vane of 4
longest rectrice (mm) - - - = - - - - -
The Legs
I, Dia. Tarsus mid-point (mm) 3tex 21,5 2062 20,8 19.5 2206 20.3 2001 21,6 20,8
2. Total length Tarsus (mm) - - - - - - - - ~
The Bill
I. Total length (mN) 8!.]..1 87oh 9000 88.8 9302 8).].06 83.9 92.3 95.8
2, Width of bill at nostrils (mm) - - - - - - - - -
3¢ Width of nail (mm) 21,2 17.3 18.7 16.7 18,7 18,2 1603 17.9 1743
he Distance of nostril from
tip of bill (mm) 38,5 376 hl.l 4306 Lho1 h2.1 40.9 4203 Lla?
5¢ Yellow spot in lore Absent Absent Absent Absent Present Present Absent Present Present
6s Area of yellow spot (mm?) - - - - 165,6 2h8.0 - 51o7 215,25
7 Color or bill Blotched Blotched Blotched Flesh Black Black Blotched Black Black
General Characteristicg
1. Body temperatures “F 107.0 104.6 106,0 102,0 102.2 1042 10406 105.4 102,8
2o Color of head & neck Gray Gray Gray Gray White White Gray White White
* Immature = Up to 1 year of age
Sub=adult = 1-3 years of age
Adult = 3+ years of age
38 Distal Primary
L Wear determined from tips
of primaries
380ttt Diameter taken at lateral
dimension of Tarsus &
38660t This measurement made as median width in past years




1966

WHISTLING SWAN =

MORPHOLOGICAL CHARACTERISTICS AND OBSERVATIONS

Bird Noe. 66=10 66~11 66=12 66~13 66=1l
Band Number 509-20532 - 509-20534 509-20533 509-20535
Date 1/16/66 Emaciated L/18/66 L1/18/66 1/18/66
Total Weight (lbs. = oz.) 13=3 8-7 12-12 9-8 89
Age Adult Adult Sub=Adult Immature Sub=Adult
Sex Femal e Female Male Female Female
Bursa of Fabricus Absent Absent Absent Present Present
Ts Depth (mmf - - - 16.0 9,0
Oviduct Open Open = Closed Closed
Penis

I, Diameter (mm) - - 6 - -

2+ Length (mm) = - - - -

3¢ Small & Corkscrew o - - - -

e Sheathed - - Yes - -

5« Color (pink) - - Translucent - -

6o Appearance (wrinkled) - - Smooth - -
Sphincter Muscle

I. Diameter (mm) 12,0 12,5 15,0 8e2 13,2

2o Shape Convex Convex Convex Convex Convex
3¢ Color (flesh pink) Yes Yes Yes Yes Yes
Wing & Primary Feathers

1o Wing length (cm) - 5306 SheO 5140 5065

2. Length 1lst primary (cm) 3¢ 35,7 32,6 3545 33.3 33,0

3. Maxe width 1lst primary (mm) Lry 3506 )4202 hloz 33.7 37.1

Lbo Wear lst primary e Obtuse Obtuse Obtuse Pointed Pointed
S Win

I. Feathered or bare Feathered Feathered Feathered Feathered Feathered M
2. Knobby or smooth Knobby Knobby Knobby Knobby Knobby
Breast & Belly Feathers

1, Average width (mm 30.0 2645 2542 23.1 2345




Bird Noe. 66=10 66-11 66=12 6613 66-1l
Tail Feathers
1, Noe. Rectrices - = = = -
2¢ Notched Rectrices Unnotched Unnotched Unnotched Notched Notched
3« Length longest rectrice (cm) 18,0 18,2 16.5 15.6 14.3
e Median width vane of

longest rectrice (mm) - - - - -
The Legs
1, Diae. Tarsus mid-point (mm) seex 21.5 20,1 22,0 18,0 17.5
2. Total length Tarsus (mm) - - - - -
The Bill
1, Total length (mm) 90,1 89,1 9542 85¢7 8502
2., Width of bill at nostrils (mm) - 31.k 3345 30,1 31.8
3, Width of nail (mm) 19.4 1608 18.1 17.10 16.5
hoe Distance of nostril from

tip of bill (mm) 1.5 40.7 42,0 39.2 39.1
5¢ Yellow spot in lore Present Present Present Absent Present
6. Area of yellow spot (mm°) 6309 3818 3640 - 5646
7« Color of bill Black Black Black Blotched Blotched
General Characteristics
1. Body temperatures OF 10k4ol 103.8 107.8 10Leks 10642
24 Color of head & neck White White Gray Gray Gray

* Immature = Up to 1 year of age

Sub=~adult = 1-3 years of age

Adult = 3+ years of age

X

Distal Primary

16 Wear determined from tips

of primaries

dimension of Tarsus

et This measurement made as median width in past years

Diameter taken at lateral



1966 « WHISTLING SwaN = MORPHOLOGICAL CHARACTERIST.CS AND OBSERVATIONS
Bird Noe 6615 66=16 6617 66=18 6619 6620
Band Number 50920539 509=20540 50920541 509-20542 509-20543 5092054k
¥ T
Date 11/10/66 11/10/66 11/10/66 11/10/66 11/10/66 11/10/66
Total Weight (1bse « 0zs) 1640 12 12.8 Ly 11«0 18
Age * Adult Immature Tmmature Immature Immature Adult
Sex Female Female Female Female Female Female
Bursa of Fabricus _hbsent Present Present Present Present Absent
l. Depth (mm) - - 11 13 11 -
Oviduct Open Closed Closed Closed Closed Open
Penis
1. Diameter (mm) - - P, - » -
2. Length (mm) - = - - - -
3. Small & Corkscrew - - - - - -
h. Sheathed - - - - - -
5. Color (pM) - L) - - - -
6. Appearance (Wrinkled) - - - e & -
Sphincter Muscle 21.6 2740 22,6 1847 204 24 .0
1, Diameter (mm)
2+ Shape Convex Convex Convex Flat Flat Flat
3s Color (flesh pink) Yes Yes Yes Yes Yes Yes
Wing & Primary Feathers
1. wing length (cm) 70.0 42.0 4240 48.0 43.0 4340
2. Length 1st primary * (cm) 3042 3345 35.0 35.2 29.5 38.5
3¢ Maxe width 1lst primary (mm)#6e25,7 20.0 30k 22.8 204 18.9
ho Wear lst primary 30e¢ Obtuse Obtuse Obtuse Pointed Obtuse Obtuse
Spur Wing
le Feathered or bare Feathered Feathered Feathered Feathered Feathered Feathered
2+ Knobby or smooth Knobby Knobby Smooth Smooth Smooth Smooth




e - e - ST

Bird Noe 6615 6616 66=17 6618 66=19 66=20
Breast & Belly Feathers
1. Average width (mm) 2045 22.1 233 1342 76 -
Tail Feathers
le. No. Rectrices - - - - - -
2« Notched Rectrices Unnotched Unnotched Notched Notched Notched -
3. Length longest rectrice (cm) 1743 17.0 Lok 13.1 18.3 -
he Median width vane of

longest rectrice (mm) 31.0 10.3 10.2 10.l 16.1 -
The Legs
1. Dia. Tarsus mid-point (mm) 3saet 2342 20.3 22.0 21.8 22 2340
2. Total length Tarsus (mm) 13.7 11.3 9.8 11.5 1248 10.0
The Bill
2. Width of bill at nostrils (mm) 3240 321 31.5 3243 31.8 3345
3¢ Width of nail (mm) 20,0 19.6 16.0 1842 18.8 21.8
he Distance of nostril from

tip of bill (mm) Ok 4042 L0.3 40.3 4340 k247
5e¢ Yellow spot in lore ) Present Present Absent, Absent Absent Present
6o Area of yellow spot (mm?) 108 .0 T0.5 - - - 132.0
T7e Color or bill Black Black Flesh Flesh Flesh Black
General Characteristics
1. Body temperature 10kL 6 10044 10k o 10k «8 101.8 100.0
2+ Color of head & neck White White Gray Cray Gray White

* Immature = Up to 1 year of age 00t Diameter taken at lateral dimension

Sub=adult = 1«3 years of age of Tarsus
Adudt » 3+ years of age
#6636t This measurement made as median width

¥

Distal Primary

L Wear determined from tips
of primaries

in past years




1966 « WHISTLING SWAN « MORPHOLOGICAL CHARACTERISTICS AND OBSERVATIONS
Bird No. 6621 6622 6623 662} 66m25 66=26
Band Number 50920545 50920546 50920547 509-20518 50920549 509=-20550
Date 11/10/66 11 /10/66 11/10/66 11/10/66 11/10/66 11/10/66
Total Weight (1lbs. = 0z.) 19+ 15-0 15-3 10 148 17=0
Age * Adult Immature Immature Immature Imature Adult
Sex Male Female Female Female Female Female
Bursa of Fabricus
1. Depth (mm) Absent Present Present Present Present Absent

- 11 10 9 11 =

Oviduct - Closed Closed Closed Closed Open
Penis
I. Diameter (mm) 1le3 - - - - -
20 Length (mm) 13 oh e - - - -
30 Small & Corkscrew No - - 3 - -
ke Sheathed Yes - - & @ é
S« Color (pink) Yes - - - - ®
6e Appearance (Wrinkled) Smooth - - - - -
Sphincter Muscle
le. Diameter (mm) 2203 1806 2207 1)405 - 1705
2« Shape Convex Convex Convex Convex Convex Flat
3¢ Color (flesh pink) Yes Yes Yes Yes Yes Yes
Wing & Primary Feathers
1. Wing length (cm) 7040 4740 43.0 48.0 4643 53.0
2. Length 1st primary (ecm) 29.0 32.8 3540 343 3645 38,8
3¢ Max. width 1lst primary (mm) soeea: 1849 19.0 2049 2640 - 20.8
he Wear lst primary e Obtuse Obtuse Obtuse Obtuse Obtuse Obtuse
Spur Wing
l. Feathered or bare Feathered Feathered Feathered Feathered Feathered Bare
2« Knobby or smooth Smooth Smooth Smooth Knobby Smooth Knobby




66w26

Bird No. 66=21 6622 6623 662y 6625
Breast & Belly Feathers
];e Average width (mm) - - - 2643 - 1946
Tail Feathers
lo Noe Rectrices - - - - - -
2o Notched Rectrices Unnotched - - Notched Notched Unnotched
30 Length longest rectrice (cm) - - e 12.9 134 18.0
ho Median width vane of

longest rectrice (mm) - - - 19.1 1442 1866
The Legs
le Diame Tarsus mid~point (mm) I 2501 22‘5 2,4‘7 2360 2349 250h
2o Total length Tarsus (mm) 15.4 11.8 11.2 1142 1140 9.8
The Bill
2. Width of bill at nostrils (mm) 33.8 3360 32.0 3244 31.6 3hel
3¢ Width of nail (mm) 19.0 21.8 21.7 1940 2048 2244
ho Distance of nostril from

tip of bill (mm) L5 .8 L3e7 L2 k3.9 4347 11843
5 Yellow spot in lore Present Present Absent Absent Absent Present
6o Area of yellow spot (mm2) 29740 42,0 - ® ® 149046
7¢ Color of bill Black Black Flesh Flesh Flesh Black
General Characteristics
l. Body temperature 100.0 9845 1034 10640 103.4 10k ok
2e Color of head & neck White White - Gray Gray White

* Immature = Up to 1 year of age st Diameter taken at lateral dimension

Sub-adglt = 1-3 years of age of Tarsus
Adult = 3+ years of age
#1666¢ This measurement made as median width

%

Distal Primary

386 Wear determined from tips
of primaries

in past years



1966 « WHISTLING SWAN

MORPHOLOGICAL CHARACTERISTICS AND OBSERVATIONS

Bird Noe 6627 66=28 66w29 66w30 6631 6632
Band Number 50920551 50920552 50920553 509«2055) 50920555 509=20556
Date 11/10/66 11/10/66 11/10/66 11/10/66 11/10/66 11/10/66
Total Weight (1bs. = 0z.) 13=-8 122 128 1L =12 15=0 15wl
Age Immature Adult Immature Immature Adult Adult
Sex Female Female Female Female Male Female
Bursa of Fabricus Present Absent Present Present - Absent
le Depth (mm) 11 - 8 11 - -
Oviduct Open Open Closed Closed - Open
Penis

I, Diameter (mm) - - - - 662 -
2. Length (mm) = - - - 12.0 -
3¢ Small & Corkscrew - - @ - No -
lie Sheathed - - o= - Yes -

5¢ Color (pink) - = - - No ™
6. Appearance (Wrinkled) - - - - Smooth -
Sphincter Muscle

le Diameter (mm) 1909 - 180,4 150’4 1’408 1808
2+ Shape Convex Convex Convex Convex Convex Flat
3¢ Color (flesh pink) Yes Yes Yes Yes Yes No
Wing & Primary Feathers

1. Wing length (cm) 4540 49.0 548 17.0 48,0 19.0
2e Length 1st primary (CXTO 3¢ 32 06 35 05 35 06 hO.S h0.0 hh.O
3¢ Max. width 1st primary (mm) es8¢ 22,5 2l oy 19.3 22444 22.5 27.9
be Wear 1lst primary e Obtuse Obtuse Obtuse Obtuse Obtuse Obtuse
Spur Wing

1. Feathered or bare Bare Bare Feathered Feathered Feathered Bare
2 Knobby or smooth Smooth Smooth Smooth Smooth __Knobby Knobby




of primaries

Bird No. 66=27 6628 66m29 6630 66031 6632
Breast & Belly Feathers
le Average width (mm) 21.1 - - - - -
¥
Tail Feathers
l. No. Rectrices - - - - - -
2o Notched Rectrices - Unnotched Notched Notched Unnotched Unnotched
3. Length of longest rectrice (cm) 3ke3 1640 1449 1L .5 15.5 145
be Median width vane of

longest rectrice (mm) 1h.7 2040 17.7 16.7 17.3 1k .8
The Legs
le Diam. Tarsus Hlid-pOint (MH) 3BEHE 21 8 19.0 2240 23 o9 213 06 2,4 oS
2. Total length Tarsus (mm) 1042 11.6 9.8 11.5 9.7 11,1
The Bill
1l Total length (IHHI) 9008 89.6 86 03 9609 9’4 o7 88.0
2. Width of bill at nostrils (mm) 32,0 31k 31.7 39.5 3246 324k
3¢ Width of nail (mm) 18.5 2247 20,7 2362 214k 2046
ke Distance of nostril from
S5e Yellow spot in lore , Absent Present Absent Absent Present Present
6o Area of yellow spot (mm?) - 6lie - - 216 .0 50.0
7¢ Color of bill Flesh Flesh Flesh Flesh Black Black
General Characteristics
1. Body temperature 10k bt 10348 102,.8 10046 101.1 1004k
2s Color of head & neck Gray White Gray Gray White White

* Immature = Up to 1 year of age 386t Diameter -taken at lateral dimension

Sub=-adult = l-3 years of age of Tarmus
Adult = 3+ years of age
#0883 This measurement made as median width
3¢ Distal Primary in past years
363 Wear determined from tips



1966 WHISTLING SWAN & MORPHOLOGICAL CHARACTERISTICS AND OBSERVATIONS

Bird No. 66«33 66«3l 66=35 66=36 66-37 6638
Band Number 509-20557 509=20558 509=20559 50920560 50920561 50920562
Date 11/10/66 11/10/66 11/10/66 11/10/66 11/10/66 11/10/66
Total Weight (1bse = 0ze) 15-8 15« 16wy 15-5 12-0 15-C
Age 3 Adult Adult Adult Adult Immature Adult
Sex Female Female Male Male Female Female
Bursa of Fabricus Absent Absent & - Present Absent
1. Depth TM) o - - - ﬁl‘l -
Oviduct Open Open - - Closed Open
Pems

Diameter (mm) - - 6.0 4e0 - -

Length (mm) - - 19.5 11,9 - -

Small & Corkscrew e = No No e -~
ho Sheathed - - Yes Yes - -
Se Color (pink) - - No No - &
6« Appearance (Wrinkled) - - Smooth Smooth - -
Sphincter Muscle
lo Dialﬂ.eter (m.m.) 160’4 - 1606 1606 16.0 lho6
2. Shape Flat Convex Convex Convex Flat Convex
30 Color (flesh pink) Yes Yes Yes Yes Yes No
Wing & Primary Feathers
1. Wing length (cm) L6.5 48.0 4745 L7.0 40.0 1840
26 Length 1st primary (CM) 3¢ ).Lloo 3100 35 05 3900 35.5 38 o0
3¢ Max. width 1st primary (mm) sesee: 16,0 27.1 21.3 - 23.1 2Ll
he Wear lst primary ¢ Obtuse Obtuse Obtuse Obtuse Obtuse Obtuse
Spur Wing
l. Feathered or bare Feathered Feathered Feathered Feathered Feathered Feathered
2+ Knobby or smooth Knobby Knobby Knobby Knobby Knobby -




6638

Bird No. 66=33 6634 66=35 66-36 66=37
Breast & Belly Feathers
l. Average width (mm) - - - = - =
*

Tail Feathers
l. Noe. Rectrices - - - - - =
2. Notched Rectrices Unnotched Unnotched Unnotched Unnotched Unnotched Unnotched
3¢ Length longest rectrice (mm) 15,0 15.5 17.5 1745 12.3 12.3
4o Median width vane of

longest rectrice (mm) 18.0 - 19.1 22.0 15.0 13.h4
The Legs
1. Diame Tarsus mid-point (mm) i60e¢ 20,9 214 2k o2 22,0 21k -
2. Total length Tarsus (mm) 11.1 10.3 11.3 10,2 9.8 -
The Bill
1. Total length (mm) 88.0 93 2 1000'-[ 9362 8900 91.0
2. Width of bill at nostrils (mm) 31.3 3362 3Le5 3262 30.5 3262
he Distance of nostril from
Se Yellow spot in lore Present Present Present Present Absent Present
6e Area of yellow spot (mm?) 16040 14245 52740 102.9 - 1549
7e Color of bill Black Black Black Black Flesh Black
General Characteristics
l. Body temperature 101.2 101.2 101.2 - - -~
2 Color of head & neck White White Bhite White GRay White

&® Immature = Up to 1 year of age s85t%  Diameter taken at lateral dimension

Sub-adult = 1l=3 years of age
Adult = 3+ years of age

x

Distal Primary

336 Wear determined from tips
of primaries

of Tarsus

306%  This measurement made as median width
in past years



1966 = WHISTLING SWAN e MORPHOLOGICAL CHARACTERISTICS AND OBSERVATIONS
Bird No. 6639~ 6640 6611 66-2 6643 66=l1l;
Band Number 50820563 50920564 509=20565 509-20566 509=20567 509=20568
Date 11/10/66 11/10/66 11/10/66 11/10/66 11/10/66 11/10/66
Total Weight (lbse = 0Ze) 12-8 1112 112 10-8 13-8 14-8
Age * Immature Adult Adult Tmmature Immature Adult
Sex Female Female Female Female Female Female
Bursa of Fabricus e Absent Absent Present Present Present
ls+ Depth (mm) - = - 10 10 -
Oviduct Closed Open Open Closed Closed Open
Penis
1. Diameter (mm) - - - - ™ -
2¢ Length (mm) - - - = - -
3¢ Small & Corkscrew - - - - - -
ho Sheathed - - - - - -
S5e Color (pink) - - - - - -
6o Appearance (Wmlkled) - o - - - -
Sphincter Miscle
1. Diameter (mm) 1742 9.5 17.0 e 642 17.5
2+ Shape Flat Convex Convex - Flat Convex Flat
3¢ Color (flesh pink) No Yes Yes Yes Yes Yes
Wing & Primary Feathers
1. Wing length Em) hhos ,-d-loo hhos h2 05 ,-I.,-l 05 h2 0
2. Length 1st primary (cm) ** 31.5 34,0 31.5 3245 33.0 33.5
3¢ Maxe. width 1st primary (mm) uee: 2705 2643 27.0 27.0 23.7 -
bo Wear 1lst primary e Obtuse Obtuse Obtuse Obtuse - Obtuse
Spur Wing
ls Feathered or bare Feathered Feathered Feathered Feathered Feathered Feathered
20 Knobby or smooth Knobby Smooth Knobby smooth smooth Knobby




e

66l

Bird Noe 66«39 66410 6641 66ed32 66413
Breast & Belly Feathers
le Average width (mm) - - - - - -
¥
Tail Feathers
le 1To. Rectices - - - - - -
2¢ Notched rectrices Notched Unnotched Unnotched Notched Notched Unnotched
30 Length longest rectrice (M) 12.1 lhos 11105 lloh 13.0 -
ho Median width vane of

longest rectrice (mm) 1842 1842 22,0 1540 184 -
The Legs
1o Diame Tarsus mid-point (mm) 3Haa¢ 2142 21l 2346 2247 19k 22,0
2o Total length Tarsus (mm) 1047 949 1142 942 945 1043
The Bill '
1, Total length (mm) 9049 83.3 91.5 84,0 88.9 8643
2¢ Width of bill at nostrils (mm) 32.7 31.5 32.8 30.8 31.1 3246
3¢ Width of nail (mm) 19.1 1646 - 21,0 18.8 19.8
Le Distance of nostril from

tip of bill (mm) L4043 U241 L1.9 41.0 h1.1 b1.2
S5e¢ Yellow spot in lore Absent Present Present Absent Absent Present
6e Area of yellow spot (mm2) - 14 .8 199.5 - - 170.0
7¢ Color of bill Flesh Black Black Flesh Flesh Black
General Characteristics
le Body temperature - - 101.3 104 ok 102.0 102,0
2+ Color of head & neck Gray White White Gray Gray White

& Immature = Up tol year of age s+ Diameter taken at lateral dimension

Submadult = 1l-3 years of age of Tarsus
Adult = 3+ years of age
se0e%  This measurement made as median width

i

Distal Primary

363 Wear determined from tips
of primaries

in past years



1966 e« WHISTLING SWAN & MORPHOLOGICAL CHARACTERISTICS AND OBSERVATIONS
Bird Noe. 66-115 66416 6647
Band Number 50920569 509=20570 509-20571
Date 11/10/66 11/10/66 11/10/66
Total Weight (1lbse =~ 02e) 15-0 15-0 14<0
Age Adult Adult Adult
Sex Male Female Female
Bursa of Fabricus - Absent Absent
le Depth (mm) - - -
Oviduct - Open Open
Penis
1. ﬁi ameter (IWTI) - - -
20 Length (MTI) - - -
3¢ Small & Corkscrew No = =
4o Sheathed Yes = -
Se Color (pink) No - -
6« Appearance (Wrinkled) Yes - -
Sphincter Muscle
l. Diameter (mnl) - 20,0 2060
2e¢ Shape Flat Flat Convex
3¢ Color (flesh pink) Yes Yes Yes
Wing & Primary Feathers
1. Wing length (cm) 4740 4845 U5 o5
2+ Length 1st primary (cm) 3646 3545 3345
3¢ Maxe width 1st primary (mm) essse 22,2 2248 17.7
ke Wear 1st primary ¢ Obtuse Obtuse Obtuse
Spur Wigﬁ
le Feathered or bage Feathered Feathered Feathered
2. Knobby or smooth Smooth Knobby Smooth




Bird No. 66=d15 6616 6647
Breast & Belly Feathers
1. Average width (mm) - - -
¥
Tail Feathers
1. No. Rectrices - - -
2o Notched rectrices Unnotched Unnotched Unnotched
3. Length longest rectrice (an) - 1645 15.2
4o Median width vane of
longest rectrice (mm) - 16.0 2040
The Legs
1. Diame Tarsus mid-point (mm) seee¢ 23,0 21.5 23.8
2. Total length Tarsus (mm) 11.0 10,0 10.1
The Bill
1. Total length (mm) 8649 91.7 90.8
2o Width of bill at nostrils (mm) 31.3 3361 325
3. Width of nail (mm) 19.7 21.3 2067
4o Distance of nostril from
tip of bill (mm) 38,7 49.6 40.5
5. Yellow spot in lore Present Present Present
6. Area of yellow spot (mm°) 16240 4077 2400
7« Color of bill Black Black Black
General Characteristics
1. Body temperature 104.0 - -
2+ Color of head & neck White White White
* Immature = Up to 1 year of age 3350t Diameter taken at lateral dimension
Sub=-adult = 1-3 years of age of Tarsus
Adult = 3+ years of age
¢ This measurement made as median width
343¢ Distal Primary in past years
303 Wear determined from tips

of primaries <



2l

By the second week of March, Whistling swans have moved into the
refuge area with peak populations building up to 2000 in late
March to the first two weeks of Aprile The majority of the birds
have left the refuge by mid to late Aprile.

During the four year period, the preferred feeding areas have
been flooded agricultural crop fields. Nearly all of the crops
grown were utilized to some degree with corn and small grain
providing the bulk of feeding activity. Flooded fields have been
preferred over the past years but feeding and loafing has been
observed on unflooded fields. Loafing occurred in pool areas
with little feeding notede

The number of birds using the refuge during the spring migration
has generally increased. Whether this represents an increase in
the overall population or an alteration in the migration pattern
is not knowne

Swans frequently pass through the Saginaw Valley during the fall
migration. During the study period to date, only in the fall of
1966 have any stopped on the refuge in any numbers. These arrived
on November 5, and peaked at 350 shortly after. The majority had
gone following a 1% week staye.

Current refuge farming operations and associated pool development
have appeared to correlate with swan preferences for feeding and
loafing arease Flooded fields habitually occur each spring with
sufficient feeding and loafing area available for current swan
usee.

Direct competition between swans and other species of waterfowl
has been limitede The swans have been somewhat intolerant to
these other species and either utilize areas on the periphery
of these groups or move away to new areas altogethere. Ample
food and space for present waterfowl use exists to datee To
what degree competition would increase under limited food and
space conditions has not been fully demonstrated during the
study.

During the four years of the study, eighty swans have been captured.
This is shown in a break~down by years in the following table.

Capture Results « Whistling Swans

Year Number Captured
1963 11

196l 18

1965

0
1966 o1



25

Cannon net trapping has been most successful to date, capturing
L9 birds or 61.2% of the total. Cage traps have yielded 31 birds
Success of the two traps has been affected to a great
degree by environmental conditions on the areae. High water has
hampered use of cage traps during some periods while at other
times birds refuse to use cannon net trap sites, preferring to
Both methods have merit and will be continuede.

or 38 08% .

feed in fieldse.

The method of marking and banding has proved satisfactory. Birds
are easily visible and the procedure is completed with relative

€asSee

Fall marking of birds should produce the best chance for

observation since birds will retain the color for a longer period

prior to moltinge.

Observations of marked swans to date are summarized as follows:

Observation Noe. Dates Observed
19631 April 23
19632 April 17
1963-3 April 16
1963~ April 24
1964 -1 April 12
196l -2 April 12
196l -3 April 12
1964 April 18
19645 April 25
1964 =6 May L
1965=1 May 5
19661 April 20
1966=2 April 24
1966=3 April 25
19664 December 13 & 1k

Location

Eagle Harbor, Mich. (on Lake Superior)
Musky Bay of Lac Court O'Reilles, Wisc.
Carrot River, Manitoba
Cypress River, Manitoba

Ingallston, Michigan (Menominee Co.)
Manistee Lake, Filer City, Michigan
Peshtigo Harbor, Wisconsin

Oconto County, Wisconsin

Pole Creek Reservoir, Cheyenne, Wyoming
Sibley Lake NWR, North Dakota

Nipawan, Saskatchewan, Canada

Bordman River, Traverse City, Michigan
Sherburne NWR, Minnesota

Wexford County, Michigan

Ottawa NWR, Oak Harbor, Ohio

The above sightings are plotted on Map L. To date no sightings
have been recorded from either wintering or breeding groundse.
Insufficient returns allow only speculative impressions to be

drawn from the above data.

One band return has been receivedes A swan banded at Shiawassee
Refuge as an immature female on April 8, 1964, was retrapped on
Mgust L4, 1965 at Snake River, Northwest Territories, Canada.

In order to obtain a more meaningful sample, generalizations
concerning morphological characteristics will be made at the

termination of the study.
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THE HUGE BIRD that settled down on a pond at

the Ray Zeroth farm last week was a whistling swan of the

| species pictured above. The bird has a wingspread of ap-

\proximately seven feet.

'Whistling Swan Spends

Week on Ray Zeroth

i

i

|

‘ A color-marked whistling swan
| was present on e pond on the Ray
Zeroth farm about five miles west
of Princeton from April 24 to
April 30. The bird was reported
to State Warden Dick Simmons
| who, in turn, guided several par-
taes out to see the bird.

Whistling swans are large birds
| with a 7-foot wingspread and nor-

mally have pure, white plumage.
| This bird was painted pink on the
| peck and back and had a yellow
| plastic collar around its neck.
\ When it stood on the ground one
could see the metal band on the
I left leg and the yellow plastic
{ band o2 the right leg.

| Investigation revealed this bird
{‘had been captured, banded and
:colr\r-marked on the Shiawassee
nationa’ wildlife refuge near Sag-
ynaw, Mich., on April 4, 1968. This
i meant the bird had {lown over 559
| air miles in 20 days to get here.
‘ It still has a long way to go since
! these birds nest in the arctic re-
| glons of Canada. Their wintering
| tocation 18 the Chesepeake Bay
l area in Maryland which means
! an onnual round trip of over 6,000
_miles.

It is an interesting coincidence
that this swan should {ly from onc
- national wildlife refuge to the ir-
mediate vicinity of another. The
Zeroth farm is only 21 miles
north of the Sherburne national
wildlife refuge.

|

Farm
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Eighteen sick, dead, or injured swans have been observed during
the study period to date. Of those found, lead poisoning was
indicated in five birds. Exhaustion during handling of captured
birds resulted either directly or indirectly in the loss of three
birdse For lack of more detailed information, no conclusions
concerning mortality will be made at this time. The following
table will show mortality, disease and injury encountered over
the four year period.

Mortality, Disease, and Injury

Year | Number Cause
1963 0
1964 3 Unknown
1965 3 Lead poisoning indicated
1 Fractured wing tip
1966 L Unknown
2 Lead poisoning indicated
1 Trampled during capture
1 Injured wing = gunshot
3 Found in weakened condition following

capture ~ subsequently died or killed
by carnivore

In order to obtain the most meaningful data possible, study projects
similar in nature to the above should be initiated in other areas

to correlate the data on a larger scale. The above is an effort to
assemble the data to date in order to see if the study is fulfilling
the objectives as set forth in the study outline. At the termination
of the study, a complete report will be prepared to include all
results obtained during the five year period.

Marsh Transect Survey.

Nine line intercept transects established in 196L according to the line
intercept. method proposed by Dre. W. Green in "Suggested Procedure for
Sampling Vegetation™ were used by Wildlife Aid Bellinger. The tran=
sects were completed during August following established techniques.

Data accumulated from this study over a period of years will provide
information upon which to base future water management plans to produce
desired marsh and aquatic vegetation complex. The data were collected,
recorded and summarized by Wildlife Aid Bellinger and placed in the
refuge files.

w
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Banding.

The duck banding program was initiated in early July when Wildlife

Aid Bellinger set out floating traps in Pool 2 and at several locations
along the Ferguson Bayou to capture Wood Duck broodse Pool 1 was dry
for flood damage repairs and habitat improvement work and this res-
tricted use of floating traps to the above locations. Cannon net
trapping sites were prepared in Pools la and 1lb, and a "Colorado" trap
was constructed in Pool la prior to reflooding.

During the summer and early fall months, duck trapping success was
poor due to carp activity in the pools and difficulty in baiting ducks
to the net trap siteso. Activity picked up in October and most of the
ducks banded were taken late in the fall.

Canada goose banding was most active in March and again in the fall
months when the migrant populations were present. All geese were taken
with cannon net traps in Pool 1. The annual drive to band the years
goslings was conducted on June 16 with excellent results as nearly

80% of the 1966 goslings were captured and banded in two drives in

Farm Unit 121.

Whistling swans were trapped during the spring migration using swim-in
traps and the cannon net trap. In November, a lucky break enabled us
to trap 37 swans at the Pool 1b cannon net trap.
Total bandings in 1966 included 1977 ducks, 598 Canada geese, and L9
Whistling swans. Complete banding totals are included on the following
Banding Summary and Cost Recorde

VI. PUBLIC RELATIONS

Recreational Usese

Public demand for recreational facilities continued to increase during
1966 as more and more people discovered the refuge for the first time.
Literally thousands of people descended on the refuge in the spring
months to take advantage of the guided automobile tours offered on
week-ends during the peak of the waterfowl migration periode On the
Sundays when the weather was pleasant, it was a physical impossibility
to handle all the carloads of sig<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>